Nuclear Air Cleaning Handbook

DOE-HDBK-XXXX-2002

U.S. Department of Enerqy

from chemical processing collect on the filter 6. US. Department of Defense (DOD),
surface and form a moist, slush-like cake that DOP-Smoke  Penetration and Air Resistance  of
absorbs HF and infiltrates the pores of the filter Filters, Method 102.9.1, in Filter Units,
paper. Special filter papers have been formulated Protective Clothing, Gas Mask Components
with 7 percent Nomex fibers to provide extra and Related Products, Performance Test
chemical resistance for this type of service. Methods, u.s. Military Standard,
Alumi ) . MIL-STD-282,(Edgewood Arsenal, MD, May
uminum separators are especially susceptible to 28 1956. . 33

chemical attack by many substances other than ’ 2P 22

HF. United States requirements call for vinyl- 7. DOE filter test facilities standards 1991a, b, c,

epoxy coatings of 0.2 to 0.3 um in thickness on d.

both the sides and edges_ of alurnipum separators 8. Adley, F.E., Progress Report, "Factors

when the presence of acid is predicted. Stainless Infl ine Hioh Efficiency Gasket Teakage."

_ nfluencing Hig iciency Gasket Leakage,
steel separators are a more costly alternative. Ninth Air Cleaning Conference, AEC Report

Deep-bed filters of sand, gravel, and crushed CONF-660904, National Technical

stone do not compete directly with HEPA filters, Information Service, Springfield, VA, 1996.

except at a few i.nstallati.ons involved in ghemical 9. ASTM (American Socicty for Testing and

?E:mk? ons assoillztted with guel_reprocessncllg, but Materials), Sponge and Cellular Rubber Products,

y have recently come under intense study as a ASTM Standard D-1056, Philadelphia, PA.
means of mitigating core meltdown events by

providing a filtration capacity for venting 10. ASTM A740

containment vessel overpressures and for coping

with a possible hydrogen burn inside the 1. ASTM A 580

containment. DBS filters have also been studied 12. Flanders Filters, Inc., “Laminar Flow Guide

extensively for a potential role in mitigating loss of HEPA, ULPA, and BLSI  Filters,”

coolant accidents for metal-cooled reactors. Washington, NC, 1988), p. 3.

13. Institute of Environmental  Sciences,

3.8 REFERENCES “Recommended Practice for HEPA Filters,”

1. ASME, 198%a IES-RP-CC-001-83-T, Mt. Prospect, IL, 1983.

2. ASME (American Society of Mechanical 14. MIL-F-0051477
Engineers), 2000 Addend Code on Nuclear Air 15. UL (Underwriters Laboratories Inc.), Test
and Gas Treatment, ASME AG-1, New York, Performance of High Elfficiency Air Filter Units,
NY, 1997 Fifth Edition, UL 586, Northbrook, IL, 1977.

3. US. Nuclear Regulatory Commission 16. First, M.W., “Performance of 1000 and 1800
(USNRC) , Design, Testing, and Maintenance CFM HEPA Filters on Long Exposure to
Criteria for Engineered -Safety-Feature Low Atmospheric Dust Loadings II,”
Atmospheric Cleanup System Air Filtration Sixteenth DOE  Nuclear Air Cleaning
and Adsorption Units of Light-Water-Cooled Conference, DOE Report CONF-801038,
Nuclear Power Plants, U.S. NRC Regulatory National Technical Information Service,
Guide 1.52 (Rev. 1) Washington, DC, 1976. Springfield, VA, 1980.

4. ASME (American Society of Mechanical 17. Burchsted, C.A., 1968, “Environmental
Engineers), Nuclear Power Plant Air Cleaning Properties and Installation Requirements of
Units and Components, ASME N509 , New HEPA Filters,” Symposium on Treatment of
York 1989. Airborne Radioactive Wastes, International

5. American Society of Mechanical Engineers Atomic Energy Authority, Vienna, Austria.
(ASME), Testing of Nuclear Air-Cleaning Systems, 18. US. Department of Energy (DOE),
ASME N510, New York, 1989. Recommended Minimal Specification Revised for the

High-Efficiency  Particulate  Filter Unit, AEC

DRAFT -108 -



Chapter 3

19.

20.

21.
22.
23.
24.
25.
20.

27.
28.

29.
30.
31.

32.

33.

34.

Health and Safety Information Issue No. 120,
Department of Energy, Washington, DC,
June 30, 1961.

LaMer, V.K. and Sinclair, D., A Portable
Optical Instrument for the Measnrement of Particle
Size in Smokes, (The OWL); and, An Improved
Homwogeneons  Aerosol  Generator, OSRD 1668,
OSRD, Office of Technical Services,
Washington, DC, 1943.

Hinds, W., First, M.W., Gibson, D. and Leith,
D., "Size Distribution of "Hot DOP" Aerosol
Produced by ATT Q-127 Aerosol Generator,"
in Proc. 15th DOE Nuclear Air Cleaning
Conference, National Technical Information
Service, Springfield, VA, 1979, p. 1130.

DOE, 1980.

DOE Standard F3-42, 1991.
DOE Standard F3-43, 1991
DOE Standard F3-44, 1991.
DOE Standard F3-45, 1991

German Standards Institute (DIN), Standard
Tests for Aerosol Filtration, German Standard
DIN 24, 184 , October 1974.

BSI 3928.

Dupoux, J. and A. Briand, "Measurement in
the Laboratory and in the Factory of the
Efficiency of the Filter Elements and Filter
Paper by the Sodium Fluorescinate (Uranine)
Method," in Seminar on High Efficiency
Aerosol Filteration, AFNOR NFX 44 011
Standard , Commission of the European
Communities, Luxembourg, 1977, p. 249.

Italian Standard UNI 7496.
ASHRAE Standard 52.1-92

UL (Underwriters Laboratories Inc.), 1977,
Safety Standard for Air Filter Units, UL 900,
Northbrook, I1..

UL (Underwriters Laboratories Inc.), Air Filter
Units,  Underwriters  Laboratories  Inc.,
Northbrook, II., Current Issue A.

Silverman, L., 1951, Chem. Eng. Prog, 47, no.
9, p. 462.

ASTM B2009.

- 109 -

DOE-HDBK-XXXX-2002

35.
36.
37.

38.

June 28,2002

IEST-RP-CC007.1, Testing ULPA Filers
ASHRAE Standard 52.2-99

U.S. Department of Defense (DOD), Filters,
Particulate, High-Efficiency, Fire-Resistant, U.S.
Military Specification MIL-F-51068F,
Aberdeen Proving Ground, MD, June 1986.

U.S. Army,  Filter Medium, Fire-Resistant, High-
Efficiency, ~Military  Specification =~ MIL-F-
0051079, U.S. Army Armament, Munitions

and Chemical Commands, Aberdeen Proving
Ground, MD, 1963.

DRAFT



Nuclear Air Cleaning Handbook DOE-HDBK-XXXX-2002 U.S. Department of Energy

This Page Intentionally Blank

DRAFT -110 -



